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1 Introduction 

1.1 History of MDSA testing 

1.1.1 Phase I 
In July of 2001 MDS America Inc contracted with LCC International to conduct 

independent field-testing of the MDSA MVDDS 12.2 to 12.7 GHz transmission system. 

The results of these tests were submitted to the FCC as part of the 98-206 docket. The 

report of these results is titled “Clewiston Phase I Test Report” (PHASE I) and were 

submitted to MDSA by LCC International on October 16, 2001. The test designer, 

engineering team leader, and author of that report was Bahman Badipour, Ph.D. 

The PHASE I tests were done under severe technical restrictions placed on the 

test by the FCC to insure no existing DBS satellite customer would be disturbed. The 

MDSA system was configured in a “non-real-world manner” (antenna less than 30 m 

above AGL) in order to conform to the experimental license conditions. In this test, no 

interference was observed and in spite of ample notification in all newspapers printed in 

the coverage area, there were no complaints from DBS customers during the field tests. 

However, MDSA engineers insisted then and still insist, “no commercial MVDDS system 

would ever be configured in such a manner.” 

MDSA submitted the report to the FCC as part of Docket 98-206 which ultimately 

resulted in the MEMORANDUM OPINION AND ORDER AND SECOND REPORT 

AND ORDER (FCC 02-116), adopted April 11, 2002 and released May 23, 2002 

allowing the new MVDDS service and setting the auction of the frequencies 12.2 to 12.7 

GHz. 

1.1.2 Phase I1 
In 2004 MDS America wanted to conduct what they termed “Phase II” testing. 

MDS America felt that the MEMORANDUM OPINION AND ORDER AND SECOND 

REPORT AND ORDER (FCC 02-116) set the technical specifications for the 

transmission system way too low for the MDSA system to be commercially viable in 

rural settings. The Commission recognized this possibility in paragraph 236 of 

MEMORANDUM OPINION AND ORDER AND SECOND REPORT AND ORDER 

(FCC 02- 1 16). 
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We clarify that MVDSS applicants are not limited to using technology that complies with 
the operating parameters adopted here. However, any entity seeking to employ a terrestrial 
service technology that does not comply with our technical rules must file a waiver petition 
on which public comment will be sought. As part of the waiver process. the entity Itiii>t 

submit an independent technical demonstration of its equipment and technology. We tind 
that this process is in furtherance of the Communications Act and consistent with the 
requirements of the LOCAL TVAct's Section 1012(a), as discussed above. While we are 
mindful of the need to protect current and fiiture entities from harmful interference within 
the band, we seek to allow flexible use of the spectrum and, as such, do not wish to l i m i t  
current and future technological innovations. We find that the independent testing 
requirement will balance these competing interests for terrestrial wireless technologies that 
do not comply with the technical rules. 
Section 4 Paragraph 236 of the MEMORANDUM OPINION AND 
ORDER AND SECOND REPORT AND ORDER (FCC 02-116). 

Paragraph 236 states ". ..As part of the waiver process, the entity must submit an 

independent technical demonstration of its equipment and technology. . . ." MDSA 

approached LCC and more specifically, Dr. Badipour in December of 9003 fbr the 

purposes of conducting just such an independent test and demonstration. However, 

subsequent scheduling and legal problems prevented the test from taking place until 

2006. During this time, Dr. Badipour left LCC International and formed Analytic 

Consulting Services (ACS) to pursue other business opportunities. In addition, MDSA 

installed the first MVDDS system in Ireland serving County Cork operating successfully 

at 32 dBm (http://www.sctvdigital.com/digitaltv.html.). 

In December of 2005, MDSA approached ACS with a request for Phase I1 testing, 

as ACS, by virtue of Dr. Badipour, had the necessary experience in this type of testing. 

MDSA asked ACS to devise an independent technical demonstration, pursuant to 

paragraph 236 MEMORANDUM OPINION AND ORDER AND SECOND REPORT 

AND ORDER (FCC 02-1 16). 

ACS suggested a real world test. In the first part, MDSA should build a 

commercial system, although not yet serving customers, in a real world situation, using 

the parameters they felt were appropriate. Subsequent to obtaining an experimental 

license, MDSA could operate the system as if they were serving customers while ACS 

measured the effect of the MDSA signal in various locations in the coverage area. Next, 

the ACS would instruct MDSA to change parameters of the equipment. In vicw of the 

fact that MDSA sister company MDS Operations has purchased the licenses for 80 

DMAs across the United States including the Albuquerque DMA, MDSA selected 

Albuquerque for installation of the first commercial MVDDS system in the United States, 

with ACS specifying the antenna location and configuration with in that thc DMA 
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1.2 Albuquerque MVDDS Test 
MDSA was granted an experimental license by the Federal Coinmimicat ions 

Commission (FCC) for the purpose of testing and demonstrating MDS Amcrica’s 

MVDDS broadband wireless technology, which shares the use of the 12.2-13 7 GHr band 

with Direct Broadcast Satellite (DBS) systems. This report provides the test results 

obtained during the test conducted in Albuquerque, New Mexico under the designated 

call sign WC9XKW. Field test were conducted during September 14 to October 9 2006. 

The primary objective for the test in Albuquerque was to measure possible 

presence and extent of interference of MDSA terrestrially broadcasted signal with DBS 

satellite reception (DirecTV and Echostar) when set up in a commercial configuration. 

The approach taken was to collect a set of data from DBS transmission while the MDS 

transmitter was transmitting its’ signal and subsequently collect another set of data from 

DBS transmission, however, this time without any transmission from the MDS 

transmitter. The information obtained from these two data sets would then provide the 

means for determination of possible interference of the MDS signal on the DBS signal by 

the way of comparison of the collected DBS data sets. 

As will be discussed later in this report, it is possible to measure the smallest 

presence of an interfering signal in the DBS signal. Even so, it will not always be 

possible to readily differentiate between the presence of an interfering signal and the 

impact of environmental conditions, such as, for example clouds and rain. However, by 

monitoring a part of spectrum greater than the interference portion but inclusive of it. 

then it would be feasible to reasonably differentiate between the two aforementioned 

sources of divergence in the two sets of data, through the comparative analysis of 

collected data inside and outside of the inference portion of the spectrum. It should be 

noted that clouds and rain influence the entire DBS band, whether by increasing the noise 

floor or attenuating the DBS signal. [n the previous Phase I report, the impact of such 

environmental conditions were clearly observed and discussed. This environniental 

impact was one of the most misunderstood parts of the report and is worth careful review. 

Orientation of DBS receiving antenna with respect to the terrestrial transmission 

can significantly shape the degree of influence of terrestrial transmission on the DBS 

reception. Under certain circumstances, the protection normally afforded to the LNR by 

the dish reflector against the influences of terrestrial transmission become less elidcnt 

and a fraction of terrestrial transmission can kind its way directly into the LNB. This 

particular situation was of paramount importance in design of Albuqucrque MVDDS 
3 
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system and this demonstration and test, since the value of this test can depend on whether 

the test conditions sufficiently follow the provisions of real world satellite-tcrres trial 

frequency re-use. As will become evident later in this report, a great majority of the test 

points addresses this very condition. It was for this reason that AC'S selected Albuquerque 

as the test site. 

2 Testing Team 
Dr. Bahman Badipour designed the test procedure and protocols. He and 

employees of Analytic Consulting Services conducted the field test for this project, while 

Gopi Flattery and Allen Quinn of MDS America provided assistance in the operation of 

MDS transmitter and logistical support. 

Dr. Badipour and staff of ACS performed the analysis of the vast amount of real- 

world data collected. 

Dr. Badipour graduated from University of Maryland with B.S. in Electrical 

Engineering, George Washington University with M.S. and Ph.D. in Communication and 

Electromagnetics respectively. When MDSA first approached LCC International, LCC 

selected Dr. Badipour to design and lead the project because of his in-depth 

understanding with RF propagation and his extensive experience in designing and 

conducting electromagnetic scattering and propagation experiments for the Departmcnt 

of the Navy. Dr. Badipour has subsequently spent more than 2000 hours in research and 

experimentation on MVDDS field distribution, leading him to start ACS and establish 

ACS as the leading company in the world for MVDDS testing. 

Dr. Badipour is the author of this report. 

3 Test Equipment 
The test equipment is comprised of three sets, the calibrated test set, the DBS 

receiver set, and the MDS receiver set. In this section, a general description regarding 

these sets is provided. 

3.1 Calibrated Test Set 
Figure 1 shows the measurement equipment and the reception system used in the 

calibrated test set. The receiver includes a precision horn antenna (1). a wavegiiidc 

adaptor (2), an LNA (4), and related cables (3 and 5).  Specific information regarding 

components and equipment model number are presented in Figure 1 .  
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